Receptor-Mediated Enhanced Cellular Delivery of Nanoparticles Using Recombinant Receptor-Binding Domain of Diphtheria Toxin.
Antibodies and peptides are often used to home nanoparticles (NPs) to specific cells. Here in this work, we have used recombinant receptor-binding domain of diphtheria toxin (RDT) as a homing molecule for NPs. Diphtheria toxin binds to heparin binding EGF-like growth factor (HB-EGF) through its receptor-binding domain. HB-EGF is often overexpressed as cell surface molecule in various types of cancer. We have prepared monodispersed, spherical PLGA NPs and coated these NPs with RDT. These NPs are characterized by FESEM and FT-IR spectroscopy. Using flow cytometry and fluorescence spectroscopy, we show that coating with RDT increases cellular uptake of PLGA NPs. We further show that RDT-coated nanoparticles are internalized through clathrin-dependent receptor-mediated endocytosis that can be reduced by specific inhibitor. These RDT-coated nanoparticles (RDT-NP) were further used for preferential delivery of Irinotecan, a chemotherapeutic agent, to cells overexpressing HB-EGF. We show that receptor-mediated enhanced uptake of RDT-NPs increases the potency of irinotecan in these cells.